evidence into practice or might prevent discontinuing use of an ineffective treatment.
The role of outcomes and outcome measures in trials
If we look at a simple two arm clinical trial comparing intervention A to intervention B for managing dental caries, the outcomes are the endpoint(s) that we want to measure to assess if there is a difference between the two (A or B). Examples of a few typical outcomes in caries clinical trials are shown in Table 1 . Outcomes play an important role in research and they are used to calculate the number of patients required (sample size) to potentially show a difference between two (or more) interventions. They should be determined prior to the start of the trial to decrease the potential introduction of bias from an ad hoc selection of outcomes that show a particular difference.
An outcome measure is the index or measurement instrument used to quantify the outcome (see Table 1 ) and is equally important.
Outcome measures should have: face, content and structural validity; internal consistency; reliability; responsiveness; low measurement error; construct validity; cross-cultural validity; and be feasible to use.
Outcomes can be thought of as WHAT is measured in the trial and outcome measures as HOW that is measured.
Types of outcomes and outcome measures
The most commonly used endpoints in dentistry are clinical outcomes, surrogate outcomes or composite outcomes. Composite measures involve multiple variables/data items being combined to give a single score; 'success' is a commonly used composite outcome in dentistry which can involve (1) lack of pain/ discomfort; (2) lack of caries progression; (3) lack of radiographic progression and (4) no replacement restoration required.
Difficulties with outcomes and outcome measures
The sheer diversity of outcomes and outcome measures can lead to difficulties when trying to combine study results in a systematic review. Systematic reviews aim to identify, collect, appraise and 
Reporting bias
Even when a group of studies share outcomes and outcome measures enabling them to be brought together into a review and meta-analysis, where outcomes have not been stated prior to the study commencing, there is a potential for reporting bias.
This subject has received little attention, yet can bias results to give an overly optimistic picture of the effect of an intervention.
Outcomes may have been measured but then not included in the study report because the findings were not positive or statistically significant or did not fit with the researchers' hypotheses. It can be legitimate to change an outcome during the course of a study but this has to stated clearly in the report and the reasons explained. 'future research should also investigate patient-centred outcomes ….
health economic measures should be used to determine the cost of treatment and patient willingness to pay'; 12 'it was disappointing to note that so few trials could be included into this review that sought to compare different dental fillings for the same type of outcome'. 13 There is clearly a need for standardisation of outcomes and outcome measures in clinical trials related to management of dental caries, both for what to measure as well as how to measure it.
Barriers to developing a core outcome set and standardised outcome measures
There are a number of barriers to developing, agreeing and universally using a COS and measures. Although it is widely acknowledged that researchers alone should not develop these and that clinicians, industry, funders, patients and other stakeholders should be included in this process, these can be difficult groups to engage in something fairly intangible and with limited immediate benefit. Patients might be an especially difficult group to access, engage and explain the need to solicit their opinions. Dental caries is Once a COS and standardised measures have been agreed, it is essential that a comprehensive process of dissemination is undertaken to ensure that researchers know about them and use them.
Future steps
Outcome set development for studies in oral healthcare is progressing but there is a need for a significant move away from the recommendations of groups of specialists towards formal development involving a wide range of stakeholders' opinions.
There is no COS for dental trials of interventions to manage caries, and without this we are wasting a huge amount of time and effort, not to mention money, by continuing to produce single studies that cannot be combined or compared with others.
Initial steps have been taken to develop a COS for management of dental caries. 14 It is hoped that when this work is complete, it will encourage trialists to use outcomes in their trials chosen by consensus, that are relevant to patients and can be compared and combined with similar studies.
